Metabolism of sulfated glycosaminoglycans in rat hepatocytes. Synthesis of heparan sulfate and distribution into cellular and extracellular pools.
Primary cultures of rat hepatocytes grown in a serum-free medium supplemented with [35S]sulfate synthesize 35S-labelled glycosaminoglycans at an almost constant rate for 58 h. Approx. 57% of the newly synthesized 35S-labelled glycosaminoglycans remain within the hepatocytes, approx. 30% become associated with the cell surface and only 13% are secreted into the medium. The amount of cell-surface-associated 35S-labelled glycosaminoglycans became constant within 36 h, whereas no equilibrium was reached in the intra- and extracellular pool. During a 24 h chase more than 50% of the intracellular and cell-surface-associated 35S-labelled glycosaminoglycans disappears, more than 80% of this material is degraded and radioactivity is recovered as inorganic sulfate. A minor part is released into the medium in a macromolecular form. Heparan sulfate accounts for more than 95% of the 35S-labelled glycosaminoglycans in each of the three pools. It is distinguished from heparan sulfates from other sources by the presence of unsubstituted glucosamine residues. In all three pools, heparan sulfate chains of mean molecular weights between 24 000 and 30 000 are part of an alkali labile proteoglycan. Intra- and extracellularly, however, part of the heparan sulfate appears to have little, if any, protein attached. Hepatocytes contain heparan sulfate-degrading endoglycosidase activity, which may contribute to the variation of molecular weights observed for the heparan sulfate.